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(22) Filing Date: March 14, 1999 
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(57) [Abstract] 
[Problems to be Solved] 

An image forming apparatus capable of forming an image by 
combining plural modes improves the operability when modes 
which cannot be combined with each other are set. 
[Solving Means] 

First , it is determined whether or not a mode is set or reset 
(S51). If NOT. control is passed to "return" as is. If 
a mode is set or reset, it is determined whether or not there 
are modes which cannot be combined with each other (S52) . 
At this time, the determination is made based on a 
predetermined table not shown in the attached drawings. 
When there are no modes which cannot be combined with each 
other, control is passed to "return" . When there are modes 
which cannot be combined with each other, control is passed 
to the process of listing modes (S53), adds a n 3" to the 
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just set mode (a trigger with a combination unavialable) 
(S54), and adds a "x" to the already set mode (S55). 

[Claims] 
[Claim 1] 

An image forming apparatus having a plurality of image 
forming modes, comprising: 

means for selecting desired image forming modes from among 
the plurality of image forming modes; 

display means for displaying a list of the plurality of 
selected image forming modes ; and 

means for determining possibility of combined set of the 
plurality of selected modes, wherein 

when it is determined as a result of the determination of 
the determination means that the combined set is impossible , 
the result is displayed on the display means in a form of 
the list. 
[Claim 2] 

The image forming apparatus according to claim 1, wherein 
on a listing screen displayed by the display means , a desired 
mode in the plurality of selected image forming modes can 
be reset. 
[Claim 3] 

The image forming apparatus according to claim 1, wherein 
a first mode is set in advance in the display means, and 
if a notification that the combined set is impossible when 
a secondmode is set in addition to the first mode is displayed. 
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then the notification that the combined set is impossible 

is displayed in different display styles between the first 

mode and the second mode. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention relates to an image forming apparatus 
having a plurality of image forming modes, and more 
specifically to an image forming apparatus capable of forming 
an image by setting in combination a plurality of image 
forming modes . 
[0002] 
[Prior Art] 

Recently, an image forming apparatus has become capable of 
realizing various functions such as image processing, 
finishing, bookbinding, management, etc. 
[0003] 

Thus, when a number of functions can be realized, setting 
in combination of functions may be rejected depending on 
the functions. 
[0004] 

An image forming apparatus with the above-mentioned case 
taken into account is disclosed by, for example, Japanese 
Patent Laid-Open No. 6-35647. According to the publication, 
functions that can be set in combination with each other 
are associated and displayed. 
[0005] 



- 3 - 



JPA2000-276010 



On the other hand, there is a device for displaying with 
which mode the combined set is rejected when a mode for which 
the combined set is rejected is set in setting a plurality 
of image forming modes. 
[0006] 

In addition, in some devices which allow for a plurality 
of image forming modes setting there is also a device for 
applying half-tone dot meshing or erasing a key for selection 
of a function for which setting in combination is to be 
rejected. 
[0007] 

[Problems to be Solved by the Invention] 
The conventional processes for a function that cannot be 
set in combination have been performed as described above . 
However, a device which associates and displays functions 
that cannot be set in combination with each other has 
difficulty in associating and displaying the functions that 
cannot be set in combination when there are such a large 
number of those functions that they cannot be associated 
and displayed in mode listing form. 
[0008] 

On the other hand, in a device for displaying a mode which 
cannot be set in combination by indicating with which mode 
it cannot be set in combination, the device cannot 
simultaneously display the corresponding modes when a mode 
cannot be set in combination with a plurality of items. 
[0009] 
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Furthermore, for a function which cannot be set in 
combination, a device which applies half-tone dot meshing 
or erasing a key for selection of the function to stop 
selection. With the device, when a mode is set, a setting 
key is displayed with half-tone dot meshing or erased. 
Therefore, it can be clearly determined at a selecting step 
whether or not a function can be selected, but the method 
of recovering a key to which half-tone dot meshing is applied 
or which has been erased is not given. As a result, an 
operator deletes one by one the set modes while confirming 
each of them can be selected, or deletes all settings and 
starts setting them again from the most desired mode. 
[0010] 

The present invention has been developed to solve the 
above-mentioned problems, and aims at providing an image 
forming apparatus of high operability capable of easily 
performing postprocessing although modes that cannot be set 
in combination are set in an image forming apparatus which 
can form an image with a plurality of modes set in combination . 
[0011] 

[Means for Solving the Problems] 

The image forming apparatus having a plurality of image 
forming modes according to the present invention includes: 
means for selecting desired image forming modes from among 
the plurality of image forming modes; display means for 
displaying a list of the plurality of selected image forming 
modes ; and means for determining possibility of the combined 
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set of the plurality of selected modes , wherein when it is 
determined as a result of the determination of the 
determination means that the combined set is impossible, 
the result is displayed on the display means in a form of 
the list. 
[0012] 

When a mode which cannot be set in combination is set , control 
is passed to displaying a list of modes , and the mode which 
cannot be set in combination is indicated. Since a user 
is informed of the mode which cannot be set in combination 
on the listing screen, the user can understand which process 
is to be performed. As a result, in the image forming 
apparatus capable of forming an image with a plurality of 
modes set in combination, the operabllity is improved. 
[0013] 

It is preferable that on a listing screen displayed by the 
display means , a desired mode in the plurality of selected 
image forming modes can be reset. 
[0014] 

It is also preferable that a first mode is set in advance 
in the display means , and if a notification that the combined 
set is impossible when a second mode is set in addition to 
the first mode is displayed, then the notification that the 
combined set is impossible is displayed in different display 
styles between the first mode and the second mode. 
[0015] 

[Embodiments of the Invention] 
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An embodiment of the present invention is explained below 
by referring to the attached drawings. Figure 1 shows the 
configuration of a copying system 100 as an example of an 
image forming apparatus to which the present invention is 
applied. The copying system 100 includes a copying machine 
110 for performing a copying operation, a staple sorter unit 
120 for sorting copy sheets ejected by a copying operation 
of the copying machine 110 and performing a staple operation 
(binding operation) , and an automatic original feed device 
130 for transporting an original placed on an original feed 
tray 131. 
[0016] 

The copying machine 110 contains in an appropriate internal 
positions a plurality of storage units for storing copying 
paper, and a manual feeding tray for externally inserting 
copying paper . The copying machine 110 has on the top surface 
a glass plate not shown in the attached drawings , and copies 
the image of the original to be copied and placed with its 
face on the glass plate. 
[0017] 

The staple sorter unit 120 has a plurality of bins for loading 
copying materials such as copying paper, etc. ejected from 
the copying machine 110. 
[0018] 

The automatic original feed device 130 is arranged to be 
opened and closed on the copying machine 110 such that it 
can cover the glass plate of the copying machine 110. The 
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original loaded on the original feed tray 131 and inserted 
into an original feed inlet 133 of the automatic original 
feed device 130 is transported by a well-known mechanism 
through the transport belt in the automatic original feed 
device 130, transported to the position where the original 
is copied, and ejected to an original eject tray 132 after 
the copying operation. 
[0019] 

In the copying system 100 , the automatic original feed device 
130 transports the original by a well-known mechanism, and 
image information on both sides of the original can be 
continuously copied. 
[0020] 

Each of the original feed inlet 133 and the manual feed tray 
of the copying machine 110 is provided with a sensor not 
shown in the attached drawings for detecting that an original 
or a copying sheet has been inserted. The sensor is used 
when the copying system 100 starts a copying operation by 
inserting an original into the original feed inlet 133 (DF 
mode) not in the operation of the start key 5 (refer to Figure 
2), or when the copying operation is started by loading 
copying paper on the manual feed tray of the copying machine 
110 (manual copy mode). 
[0021] 

Figure 2 shows an operation panel 1 provided for the copying 
machine 110 shown in Figure 1. The operation panel 1 
includes : a touch panel 2 is configured by an LCD and displays 
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various screens and messages; a ten key 3 for Inputting a 
value indicating the number of copies, a copying 
magnification, etc. ; a clear key 4 for clearing the number 
of copies and copying magnification input by the ten key 
3; a start key 5 for starting the copying operation; a stop 
key 6 for stopping a continuous copying operation; and a 
panel reset key 7 for releasing all copying conditions set 
by pressing a key and returning to an initial state. 
[0022] 

Figure 3 is a block diagram of the configuration of a 
microcomputer for controlling the copying system 100 shown 
in Figure 1. 
[0023] 

A CPU 201 for controlling the operation of the entire system, 
ROM 202 for storing its control program, RAM 203 for use 
in executing the control program, and an input /output device 
204 for use in inputting/outputting data to and from a 
connected external device are interconnected via an internal 
bus 205. 
[0024] 

A CPU 211 controls the display format, etc. of the operation 
panel 1 shown in Figure 2. ROM 212 storing its control 
program, RAM 213 for use in executing the control program, 
an input/output device 214 for use in a numeric process of 
the data input by the ten key 3, in processing the data input 
from the touch panel 2, etc., and the CPU 211 are 
interconnected via an internal bus 215. 
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[0025] 

A CPU 221 controls the operation of the automatic original 
feed device 130 shown in Figure 1. ROM 222 storing its 
control program, RAM 223 for use in executing the control 
program, an input/output device 224 for use in processing 
data of a copying condition relating to the feed of an original 
input from the operation panel 1, etc. , and the CPU 221 are 
interconnected via an internal bus 225. 
[0026] 

A CPU 231 controls the mechanical operation of the copying 
machine 110 shown in Figure 1. ROM 232 storing its control 
program, RAM 233 for use in executing the control program, 
an input/output device 234 for use in processing the data 
of a copying condition input from the operation panel 1 , 
etc. , and the CPU 231 are interconnected via an internal 
bus 235. 
[0027] 

A CPU 241 controls the operation of the staple sorter unit 
120 shown in Figure 1 . ROM 242 storing its control program, 
RAM 243 for use in executing the control program, an 
input/output device 244 for use in processing the data 
relating to the finishing of the copying operation input 
from the operation panel 1, etc., and the CPU 241 are 
interconnected via an internal bus 245. The CPU 241 for 
controlling the staple sorter unit 120 mainly performing 
the operation relating to the finishing (staple process and 
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sorting process ) of the original after the copying operation 
is connected through the CPU 231 and a serial interface 200 . 
[0028] 

The CPU 201, the CPU 211, the CPU 221, the CPU 231, and the 
CPU 241 are interconnected through the serial interface 200 . 
With the above-mentioned configuration, according to the 
information input by the operator using the operation panel 
1 of the copying machine 110, the copying machine 110 as 
a component of the copying system 100, the staple sorter 
unit 120, and the automatic original feed device 130 can 
be operated, and the components can be synchronously 
operated. 
[0029] 

Described below is the user interface and the machine 
operation according to the present invention. Figure 4 
shows the main routine of the CPU 211 for controlling the 
user interface and the machine operation according to the 
present invention. 
[0030] 

When the CPU 211 is reset, and the program starts, the RAM 
is first cleared, and initialization of the CPU 211 such 
as setting various registers, etc. (stepS61, and hereinafter 
the term "step" is omitted) . Then, the mode of the copying 
machine is initialized (S62). 
[0031] 

Next, the internal timer which is built in the CPU 211 and 
whose value is set in advance in the initialization is started 
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(S63). Then, the processes of various subroutines, that 
is, a key input process of controlling the input of a hard 
key and a touch panel ( S64 ) , a combined set checking process 
of checking the possibility of combined set of modes set 
as a result of the key input process ( S65) , a display process 
of controlling display of LCD and LED ( S66 ) , a system control 
process (S67), and other processes (S68), are performed 
sequentially. 
[0032] 

When all subroutine processes are completed, the end of the 
first set internal timer is awaited (S69), the routine is 
completed, and control is returned to step S63. Using the 
time length of the routine, various timers used in the 
subroutines are counted. The value of each timer is used 
in determining the termination of the timer by counting the 
frequency of the routine. 
[0033] 

Figure 5 is a flowchart showing the contents of the key input 
process in S64 shown in Figure 4. First, the 
presence/absence of key input is checked (S71). If there 
is not a key input, control is passed to "return" as is. 
If there is a key input , the attribute of an operation assigned 
in advance to each key is checked (S72, S74, and S76). A 
screen change key (YES in S72) indicates the screen to be 
displayed depending on the input screen (S73). A mode 
setting key indicates setting a mode depending on the input 
key (S75) . Other keys indicate processes depending on the 
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input key (S77). The attribute of each key can refer to 
two or more key attributes . Described below is a practical 
screen change depending on the key input. 
[0034] 

Figure 9 shows a screen change of each mode setting. With 
reference to Figure 9 , each mode is selected from the upper 
left basic screen (A) . The basic screen has selection keys 
of "application", "density/photo", "original>copy" , and 
"basic" on top. In the Intermediate portion, "finishing" , 
"magnification", and "paper". 
[0035] 

When the "paper" key is selected, the "paper" screen 
indicated by (B) is entered. When the "magnification" is 
selected, the "magnification" screen indicated by (C) is 
entered. When the "finishing" is selected, the "finishing" 
screen indicated by (D) is entered. 
[0036] 

Similarly, when the "density/photo" is selected, the 
"density/ photo" screen indicated by (E) is entered. When 
the "original>copy" is selected, the "original>copy" screen 
indicated by (F) is entered. When the "application" key 
is pressed, the "application" screen indicated by (G) is 
entered. The application screen includes the selection 
keys of "cover", "slip sheet", and "OHP slip sheet". When 
each key is selected, the "cover", "slip sheet", and "OHP 
slip sheet" screens are displayed as indicated by (H) to 
(J), and detailed parameters can be set. 
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[0037] 

The finishing processes of "sort" , "group" , "non- sorting" , 
and ".staple" are classified into the finishing mode (D) as 
a "finishing" function, and each mode can be set by selecting 
"finishing". 
[0038] 

"Book" and "double-sided copying" are classified into the 
"original>copy" mode (F) as a " original > copy" function, and 
each mode can be set by selecting "original>copy" . 
[0039] 

Since the functions of "paper" , "magnification" , and 
"density/photo" indicated by (B) and (C) are basic functions 
having no nodes which cannot be set in combination, the 
explanation will not be repeated here. 
[0040] 

Described below is the combined set checking process in S65 
Shown in Figure 4. Figure 6 is a flowchart, showing the 
contents of the combined set checking process. The process 
is a subroutine activated by key input. First, it is 
determined whether or not a mode is set or reset (S51) . If 
a mode is not set or reset (NO in S51), control is passed 
to "return" as is. 
[0041] 

If a mode is set or reset (YES in S51), it is determined 
whether or not there is a mode which cannot be set in 
combination (S52). 
[0042] 
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The determining method is explained below. Figure 7 is a 
view showing the relationship among modes for combination, 
and shows the possibility of a combined set between an already- 
set mode and a newly set mode in a plurality of modes that 
can be set in the image forming apparatus of a copying system. 
In Figure 7 , the leftmost column refers to an already set 
mode, and the top row refers to a newly set mode. In Figure 
7, in setting modes in combination displayed in a matrix, 
a mark O indicates that a newly set mode can be set in 
combination while a mark x indicates that it cannot be set 
in combination. A mark < indicates that a mode cannot be 
set in combination, but either function can be selected. 
With reference to Figure 7. if "OHP slip sheet" is set in 
advance, each of the modes "slip sheet", "cover", 
"double -sided copying", "sort", "group", and "staple" 
cannot be added. 
[0043] 

With reference to the mark x, a warning is issued. With 
reference to the mark <, the corresponding setting is 
automatically deleted without any warning. 
[0044] 

The view showing the relationship among the modes is stored 
as a reference table in the ROM 212 as storage means for 
storing a program of an operation panel. 
[0045] 
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If a mode marked with x is selected in setting a mode , control 
is automatically and immediately passed to a mode listing 
process described later. 
[0046] 

Back to Figure 6, when there is no mode that cannot be set 
in combination (NO in S52), control is passed to "return" 
as is . If there is a mode that cannot be set in combination, 
control is passed to the process of listing modes (S53), 
and the set mode ( as a trigger with a combination unavailable ) 
is marked with "3" (S54). An already set mode is marked 
with "x" (S55). and control is passed to "return". 
[0047] 

Figure 8 is a flowchart of the subroutine of the display 
process in S66 shown in Figure 4. First, it is checked 
whether or not there is an instruction to change the screen 
as a result of the key input process and the combined set 
checking process (S81). If there is no instruction to change 
the screen (NO in S81 ) , control is passed to "return" without 
changing the screen. If there is an instruction to change 
the screen (YES in S81), it is checked whether or not it 
is an instruction to change to a listing screen (S82) , the 
screen is changed to a specified screen (S87) , and control 
is passed to "return". 
[0048] 

If it is an instruction to change to a listing screen, the 
screen is changed to the listing screen ( S83 ) , and the screen 
is displayed depending on the currently set mode (S84). 
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[0049] 

Furthermore, 3 (mode set as an abnormal combined set) and 
x(mode already set in an abnormal combined set) , which are 
stored as a check result of the combined set checking process , 
are displayed, the display of the listing screen is completed, 
and control is passed to "return" . 
[0050] 

Described below is the practical mode listing. Figure 10 
shows a listing screen of currently set modes. In Figure 
10. each mode is not displayed unless it is set. However, 
Figure 10 is a schematic diagram of the listing . Practically , 
when the entire display is performed, there can be a case 
in which a combined set is rejected and a warning is issued, 
but they are not shown here. 
[0051] 

By selecting a "reset" key and pressing a desired mode display 
among the displayed buttons, the mode can be deleted. By 
pressing the mode display shown in Figure 10 as is, control 
is passed directly to the setting screen of each mode 
(parameter) where the mode can be reset. 
[0052] 

A display method is not limited to the display shown in Figure 
10, but each mode can be constantly displayed, and a set 
mode and a mode not being set can be expressed in different 
display styles. 
[0053] 
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Figure 11 shows the display of listing modes in which a mode 
that cannot be set in combination is set. Figure 11 shows 
a case in which a combined set warning is issued from the 
"OHP slip sheet" . A mode which cannot be set in combination 
is marked with "x" each time the corresponding mode is 
displayed to warn of the rejection of the combined set. 
[0054] 

Furthermore, the "OHP slip sheet" which is a trigger of a 
combined set warning in the explanation is displayed in a 
different display style marked with "b" . Thus , for example , 
the misunderstanding that "slip sheet" and "cover" cannot 
be set in combination can be avoided. 
[0055] 

Thus, since acceptance/rejection of a combined set can be 
confirmed in the listing display, the mode to be reset by 
a user is determined, and "deletion" and "change to a mode 
setting screen" as shown in Figure 10 can be performed, 
thereby allowing a user to intend to quickly reset a combined 
set alarm. 
[0056] 

The embodiments disclosed in this specification are only 
examples and the present invention is not limited to those 
embodiments. The scope of the present invention is not 
completely explained above, but it is indicated by the scope 
of the claims of the present patent, and includes the scope 
of the claims of the patent and equivalent to the scope or 
all variations. 
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[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 shows the copying system to which the present 
invention is applied. 
[Figure 2] 

Figure 2 shows an operation panel provided for the copying 
machine shown in Figure 1 . 
[Figure 3] 

Figure 3 is a block diagram of the configuration of a 
microcomputer for controlling the copying system shown in 
Figure 1 . 
[Figure 4] 

Figure 4 is a flowchart showing a main routine of the CPU. 
[Figure 5] 

Figure 5 is a flowchart showing the contents of the key input 

process. 

[Figure 6] 

Figure 6 is a flowchart showing the contents of the combined 
set checking process. 
[Figure 7] 

Figure 7 is a view showing the relationship indicating the 
possibility of a combined set of each mode in a copying 
machine . 
[Figure 8] 

Figure 8 is a flowchart of the contents of the subroutine 
of the display process. 
[Figure 9] 
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Figure 9 shows a screen change of each mode setting. 
[Figure 10] 

Figure 10 shows a listing screen of currently set modes. 
[Figure 11] 

Figure 11 shows the display screen of listing modes in which 
a mode that cannot be set in combination is set. 
[Description of Symbols] 

1 operation panel 

2 touch panel 

3 ten key 

4 clear key 

5 start key 

100 copying system 

110 copying machine 

120 staple sorter unit 

130 automatic original feed device 

201, 211, 221, 231, 241 CPU 
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Figure 3 

200, 230 SERIAL I/F 
201 CPU 

205, 215, 225, 235 INTERNAL BUS 
211 OPERATION PANEL CONTROL UNIT 
221 ORIGINAL FEED CONTROL UNIT 
231 BODY CONTROL UNIT 
241 SORTER CONTROL UNIT 
245 INTERNAL BUS 

Figure 4 

#1 START 

561 INITIALIZATION 

562 MODE INITIALIZING PROCESS 

563 START INTERNAL TIMER 

564 KEY INPUT PROCESS 

565 COMBINED SET CHECKING PROCESS 

566 DISPLAY PROCESS 

567 SYSTEM CONTROL PROCESS 

568 OTHER PROCESSES 

569 INTERNAL TIMER COMPLETED? 

Figure 5 

#1 KEY INPUT PROCESS 

571 KEY INPUT MADE? 

572 SCREEN CHANGE KEY? 

573 SPECIFY SCREEN CHANGE DEPENDING ON INPUT KEY 
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574 MODE SETTING KEY? 

575 SET MODE DEPENDING ON INPUT KEY 

576 OTHER KEY? 

577 PERFORM PROCESS DEPENDING ON INPUT KEY 
#2 RETURN 



Figure 6 

#1 COMBINED SET CHECKING PROCESS 

551 MODE SET/RESET? 

552 COMBINED SET IMPOSSIBLE? 

553 PASS CONTROL TO LISTING MODES 

554 ADD 3 TO JUST SET MODE 

555 ADD x TO ALREADY SET MODE 
#2 RETURN 



Figure 7 

#1 SET MODE 

#2 ALREADY SET 

#3 SLIP SHEET 

#4 COVER 

#5 OHP SLIP SHEET 

#6 BOOK 

#7 DOUBLE -SIDED COPYING 

#8 SORT 

#9 GROUP 

#10 NON-SORT 

#11 STAPLE 
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Figure 8 

#1 DISPLAY PROCESS 

581 SCREEN CHANGE INSTRUCTION ISSUED? 

582 LISTING SCREEN? 

583 DISPLAY LISTING SCREEN 

584 CHECK AND DISPLAY SET MODE 

585 DISPLAY 3 FOR MODE FOR WHICH INSTRUCTION TO MARK 3 IS 
ISSUED 

586 DISPLAY x FOR MODE FOR WHICH INSTRUCTION TO MARK x IS 
ISSUED 

587 DISPLAY SPECIFIED SCREEN 
#2 RETURN 

Figure 9 

(A) BASIC 

#1 APPLICATION 

#2 DENSITY/PHOTO 

#3 ORIGINAL>COPY 

#4 BASIC 

#5 NON- SORTING 

#6 AUTOMATIC PAPER FEED 

#7 FINISHING 

#8 MAGNIFICATION 

#9 PAPER 

(B) PAPER 

(C) MAGNIFICATION 

(D) FINISHING 
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#10 SORTING 
#11 STAPLE 
#12 GROUP 

(E) DENSITY/PHOTO 

(F) ORIGINAL >COPY 

(G) APPLICATION 
#13 COVER 

#14 SLIP SHEET 
#15 OHP SLIP SHEET 

(H) COVER 
#16 COVER 

#17 FUNCTION OFF 

(I) SLIP SHEET 
#18 SLIP SHEET 
(J) OHP SLIP SHEET 



Figure 10 



#1 


LISTING MODES 


#2 


RESET 


#3 


END 


#4 


MODE CURRENTLY SET IS DISPLAYED 


#5 


STAPLE 


#6 


FINISHING 


#7 


ORIGINAL 


#8 


COPY 


#9 


COVER 


#10 


SLIP SHEET 
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#11 OHP SLIP SHEET 

Figure 11 

#1 LISTING MODES 

#2 RESET 

#3 END 

#4 MODE JUST SET MARKED WITH 3 CANNOT BE SET IN COMBINATION 

WITH ALREADY SET MODE MARKED WITH x 

#5 STAPLE 

#6 FINISHING 

#7 ORIGINAL 

#8 COPY 

#9 COVER 

#10 SLIP SHEET 

#11 OHP SLIP SHEET 
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